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§ 1 5. Design and Construction of 6 MeV Heavy 
Ion Beam Probe for LH D 
Hamada, Y., Nishizawa, A., Kawasumi, Y. 
The design study and construction of the beam 
transport and analyzer system for 6 MeV heavy 
ion beam probe for LHD was performed in the 
fiscal year 1998. Also, the operation of the 
accelerator was performed and we got many kinds 
of troubles during the operation, which will be 
very precious for the routine operation of the 
heavy ion beam probe in the future. The main 
decisions for 6 Me V HIBP are as follows, 
1) The 3 MV tandem accelerator for the 
generation of 6 MeV singly-charged gold beam is 
going to be placed horizontally in order to get easy 
access to the accelerator. 
2) In order to bend the beam from horizontal to 
vertical direction, we designed an large 
electrostatic cylindrical deflector with curvature 
diameter of about 10m. 
3) Three electrostatic quadrupole doublet lenses 
will be set for the beam transport and focusing the 
beam at LHD and for the focusing of the 
secondary beam to the entrance slit of the 
analyzer, because of the long path for the primary 
and secondary beams. 
4) The beam sweepers for the primary and 
secondary beams to sweep the sample volUlne in 
the LHD is going to be fan-like octupole sweepers. 
5) As for the energy analyzer, we use the 
tandem-parallel-plate analyzer invented by us. The 
usual parallel plate analyzer with the injection angle 
of 30 degrees is very difficult to use because the 
electrode voltage will be 1.2 MV. The cylindrical 
analyzer may be useful. But the multi-sample 
volume measurement will be very difficult with it. 
6) Me~hanical strain and stress analysis for the 
large stands for the primary beam ( about 11 m 
high and 8 meter long), for the secondary beam 
stand and the 10m-diameter cylindrical deflector 
was performed by the department of engineering 
and technical service of our institute. 
In the fiscal year 1998, we performed the rough 
and overall mechanical design of the HIBP as is 
shown in Fig. 1 and begin to construct a 10m 
cylindrical deflector, various lenses and beam 
adjusters and the large stands for the primary beam 
transpolt and for the secondary beam analyzers. 
The year 1999 will be spend on the design and 
constluction of the remaining parts of the total 
system and assembled. We hope the initial 
the LHD and 6 Me V beam will be injected into 
LHD. 
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The accelerator was operated at 3 MV terminal 
voltage and we had to deal with various kinds of 
troubles in the accelerator. Thus we have 
accumulated a great deal of knowledge about the 
operation of the accelerator. 
Fig. 1 Basic layout of 6 MeV HIBP for LHD 
under construction. 
